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CLAIMS 



A meaxod for die removal of contaminatinB matetials fiom pipework, said 
confaminatiog materials compri^ deports oa the pipem,rfc which comprise 
moiBamc salts having lovr solubiKtjr levefe. whoireia. said contaminating 
materials cause a reduction in the ^fective int^ diameter of ihe pipes and 
thereby effect a reduction in the rate of flow of a fluid through the pipework, 
the method comprising treating said contaminating materials with at least one 
carbamate salt. 

A method as claimed in claim 1 wherein said inorganic salts are deposited 
ftom solutions or suspensions in contactwith ihe pipewoifc. 

A method as clahned in claim 1 or 2 whereia said inorganic salts comprise 
phosphate, alkylphosphate, molybdate and phosphomolybdate salts. . 

A method as clamed in claim 3 wherein said salts comprise the phoq,hate 
butjdphosphate, molybdate and phosphomolybdate salts of zirconiwn.' 
teUurium, gadolinium, caesium, iron and uranium. 

A method as claimed in any one of claims i to 4 wherein said contaminating 
materials comprise partial or total blockages of the pipeworic 

A method as claimed in any preceding clabn wherein said carbamate salt 
comprises an aqueous solution of a carbamate salt 

A meUxod as claimed in anypiecediig claim wherein said carbamate salt 
comprises ammoniTim carbamate. 

A method as claimed in any one of any precedhxg .claim" wherein said 
treatmentiscairiedoutatatenq>etafairektheiangeoffiom-40-Ctx) 60-C. 
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9. A xnemod as claimed in olaiax 8 ^herein aaid t^p^ature is in the region of 

10. A method as claimed in any i««.edingcto Wherein sd^ 
3 «>atmued&raae!ctendedperiodoftinie. 

11. A method as claimed in claim. 10 ^erein saidtre^^^^ 
Ieast2hoT3rs. 

.10 12. A method as clauned in any preceding claim wherem the c^^^^^ 

«^*''«rt»n«teinaqueoussoIutionisintii«rangeofW0.3Mto5.0^ 

1?. A method as claimed in claim 12 wherein said ( 
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■ concentration is between i.OM 

andS.OM. 

14. Amethodasclaimedinanyp^ecedi^golaimwh«einsaid1xeatme^tiscam^ 
out m the presence of at least one additive. 

15. Amelhodasclaimedinclaiml4whereinsaidadditivecon5«sesaca^^ 
orbiparbonatesalt. ' 

16. . A method as claimed i. claim 15 wherein said carbonate or-bicafbonate salt 
compnses caesium carbonate or ammonwm Wc^onate. 

•25 17. A method as claimed in any preceding claim wherein said ^tmeat is • 
preceded by pre-treatment with acid and washing with waten • 

•18. A method as claimed in claim 17 wherein said pre-treatmeat and washing is 
earned out at room temperature. 

3b . . 
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19. A method as claimed in any one of claims 1 to 16 wherein said treatm^ is 
followed by post'-treatmeatmtix acid and washm ' 

20. A method as clainied in claim 19 wherein said post-treatment an 
5 canied out at room temperature. 

21. A method as claimed in any one of claims 17 to 20 whwin said , acid 
coxxqirises nitric acidl 

1 0 22. A method as claimed in any preceding, claim whenever applied to the removal 
of contaminating materials finom pipework in the nucleat processing industry. 

23. A method as claimed in claim 22 wbich comprises the treatment of pipework 
used in tha processing of Highly Active Liquor with an ajqaeons solution 

IS comprising 0.3*1.0M ammonium carbamate and 0.2M caesium carbonate at 

60'*Cfi>r2hours, 

24. A metibiod as claimed in claim 22 which comprises the treatment of pipework 
usedia the processing of Higjily Active Liquor as follows:' • 

20.. 

(a) li'eatment with 2.0M nitcic add at room temperature; followed by 

(b) washing with water at room teniperature; followed by 

25 (c) treatmCTt with I.OM or 3.0M aqueous ammonium carbamate solution 

. at60°C for2houTS. 

25. A method as claimed in claim 22 which comprises the treatment of pipework 
used in the processing of Highly Active Liquor as follows: 

30. ' ' * • . . 
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(a) TreatmCTCt vviUb. l.OM or 3.0M aqaeous anunoniimi. carbamate solution 
at 60°C for 2 houis; followed by • 

(b) . Treatnaent wifli. 2.0M nitric add atioonLtempetature; followed by 

(c) Washing with, vrater at room temperature. 
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